Electrochemical and glucose oxidase coenzyme activity of flavin adenine dinucleotide covalently attached to glassy carbon at the adenine amino group.
Flavin adenine dinucleotide (FAD) was covalently attached to an electron-conducting support, i.e., glassy carbon. The support was activated by oxidation to create surface carboxylic acid groups, followed by reaction with a water-soluble carbodiimide. FAD was then attached to the activated support by three different methods: (1) directly; (2) through 6-aminocaproic acid as a spacer; and (3) through ethylenediamine glutaraldehyde as a spacer. Coupling occurred at the FAD adenine amino group, or possibly at a ribityl OH group. Cyclic voltammetry was used to determine Eo' values and FAD loadings. The immobilized FAD also acted as a catalyst for the oxidation of reduced nicotinamide adenine dinucleotide (NADH) in that it reduced overpotential by about 195 mV. When the apoenzyme of glucose oxidase was added to the glassy carbon-FAD or glassy carbon-spacer-FAD preparations, no reconstitution of enzyme activity could be observed. This suggests strongly that the adenine amino group of FAD cannot be modified by attachment of something as large as easily visible solid particles. However, it leaves unanswered the question of larger molecular weight material can be accommodated in the FAD-apoenzyme cleft and retain glucose oxidase activity.